The diffusion of ambient air species into the effluent of an argon atmospheric pressure plasma jet (kINPen09) is estimated by an analytical model based on a convectiondiffusion approach and quantified by a novel VUV absorption technique. The analytical model is validated by computational fluid dynamics simulations and yields a simple yet powerful tool for the interpretation of experimental data. The model is applicable for both laminar and turbulent plasma jets and can be used to extrapolate measurement results to regions not attainable by the given experimental setup. Experimentally, the inflow of atmospheric oxygen is determined by a novel absorption technique in the VUV spectral range, where emission originating from within the discharge is used as light source. The data obtained by this method yields absolute oxygen densities which are correlated to results obtained by molecular beam mass spectrometry and fluid dynamics simulations. Based on the analytical and numerical investigations, a shielding gas device was designed to make the chemistry in the plasma jets effluent independent of environmental influences [2] . In turn the VUV absorption technique in combination with the analytical model was applied to confirm the performance of the device.
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